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(54) SAW FREQUENCY BAND BLOCKING FILTER AND ELECTRONIC 
THE SAME 

(57)Abstract: H 
PROBLEM TO BE SOLVED: To realize the SAW 
frequency band block filter with a small size at a low loss ' 
by forming a ladder circuit with a small number of SAW 
resonators and not needing a matching circuit. 
SOLUTION: The SAW frequency band block filter is 
provided with a 1st SAW resonator in series connection 
between an input terminal and an output terminal and a 
parallel connection circuit consisting of a 1st inductor 
element 5 and a 2nd SAW resonator 2 connected 
between the input terminal of the 1st SAW resonator or 
the output terminal and an earth electrode. Through the j 
constitution above, since the resonance frequency of the !' 
parallel connection circuit is set optionally by the 1st I 
inductor element 5, the frequency band block filter is 
configured by ladder circuits with a small size at a low loss 
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titzmiosAwimi-t. .rcoSfSKosAwitwo 

mztitzm2<?>sAwm=Ftmicr>4 y?99yx% 
=f-t<n*mmmt mttz s A^m%±y < >v?. 
\ m$m 2) mi <os a wm? <m nm^m. 

(WTF P 2i:!e-f) ZZtlZtl? < >V9 blX<?)W& 

%mzik%. l, sicos a wm=?<ommm%.%. 

(OTFp 1 tii't) tiXUm2cr,SAWim^tmi 

<r>4vy?9 yxm=Fb<r>m\wm^m3\m^m. 
9. 

WRWI3] F p 2 i: F s 1 i: **H fcttfc LfciH* 

m 1 4 fewjisja 2 izam<7) s a waw*Biih7 * . 
im i frbn&n 3 w ^^*—o^ibsjc7) s aw« 

JWHawsKLfciiwiJa i *^»3<3i4 cowf^-o 

im%m] SI. »20SAWSirFO«tt^f:ai 
**pfc«HK£«3WSAW«»FttM«L,» S3 COS 
AW*^fcflttAl§?fcS#ft«fc7-.x«Si:«>IBfc 
S54cosAW£iS^i:3S2co4 ymryxfUFf-btHt 

[ n$3 7 ] g 3 co s a w 3mrf*maRMH)ak 

(OTFs3tlS-r) &«fct^cOSAW£ii^fcgS2 

(W.TFp4bilt) $Ztl?tl7 4 fr9 blX(OW& 
ftmzWifel. »3<0SAWft«HF<0MW*«Uai»» 
(OTF P 3i:IB-r) *iJ:tf!B4tf>SAW£#Ffc*2 

*m yy^^yxm^t^mmm^mm^mm. 

#«fcRS6Lfcil*JS 5 ifcttM**6 CKttas AW 
UH*BLfc7*;l^. 

[»*Jf8] Fp4i:Fs3i:£*Rt*i:U:lll* 

« 5 A>if^js 7 *>v vf^**— otcen*> S AW^$|S 

ih7-f /k?. 

[fll*«9] Fs4£F P 3J:')i>*£3:ffihL£l!t 
5 *^ff 8<ov Yma»-ofc:£tttf> S A WWK 
W±y <t)V9. 

[iS*SlO] AM^tft^ffi^fccolSKcSfSlcos 

AW&tS?fcSS3»SAW£^fc£iaj>J«8U S 
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cos AWHkWrf-bW. l co4 y99 9yx%=f- b<nm\& 
*3<?9SAWftlg^fcaj*ISHFfc«fttt 
^tT-xmW3S4<0SAWit^i;S2cD^ y^ 

7 ?yxm?bc?>m&mmifci. sicosaw* 

«?<0lfe#l£fiJ3*R (Fp 1 ) iSS2c0SAW£®i=- 

i: as i <o^ y 9 yxm^b <r>mw$m<m.n}m 
mm. ( f s i > bmsvsAVi&mnm&'mfo 
sc(f P 3) bm4<DSAw&M=Fbm24 y???y 
xm^bcommm^comnmmm ( f s 4 ) b* 

10 -eix-?-'fL7 < )V9 b LX<m&3mzWM't h bbh 
fc. Fs4>Fs2>Fp3>FpUUcSAW 

[ m$g in s i cos AYi*m=F<nm\mmm. 

(Fsl) fc»2<0SAW£«?i:iSl*>f V99 9V 

zm?bnmmtm?>mi2Mmm. < f p i > t » 

3 (OS AWftfi^<01ff5!l*«ffl»» ( F s 3 ) t^4(0 

s a w*ai7 i:^2co-fyr^^ y ^3TF t commit 

frcOM?"l£liJi]«iSC ( Fp4 ) bi ZtlZtl? i )V9 b 

\^x<rmmmzw&h tttt. FsitF P 2i: 

20 Fs3kFp4fc*B|FItei:LfeiB*«l OfciEKtf) 
[19^123 S2co-< y/^yx^coSHHIS: 

m^yf9 9 yxm^m^mx *> < ucit 
*ji i o 4 wm&a 1 1 ciesco s a w»«ajh7 < 

jyyyjWzi^XB&LLtzmxmi 2(ciEttOSA 
W^Sih7-f;^. 

HIW5B14 3 ffi*MK±lc*ia>&JH4tf>SAW# 

30 ifffflowCTtfr^-y^js-ritfcttc, cicoe 
«»K±tcs i , s 2 co-f y ^ yxs^Pfflco^-? 
^-y2r^ft. znWtWW-yiztfyTJ y?vA*? 
itzmsw i o frbmm. 1 2 cov vrtup-^tz 

IBti(0SAW^iSiajh7 4)V9. 

1 1 5 ] jEmffl£<o£££si 1. * 3 <o s a w 

^KPk»2» »4i7)SAWfti8^i:fcS"5^fCiHt 
LfeBWWl 0*^11^311 4Wvf*i*»-ofcl2«<0 

SAW^1±7^^^. 

[M«Jai6] »1. iff3<OSAW*«^*«0Wt 

40 tcEmmfcn-ijmizxmT&xxstiijj^zmt. 

Hi 2 , S4 CO S A W£fgi^ 0 #(t£ff«*}gC0fl!!:fr 

»2^y^^y^3lf? L fflw»a«ffi*lft 
»«:39«« 1 5 {cfE®co S A Wfttm±7 
\m&l 7 ] UK SS2co-f y^^^yx^co^ 
%< b h-UZtfyr 4 y?VA -YlzX iXB&Ucm 
1 6 £f Efftco S A W^liHLit y < >U9 . 

im&i8] mi.%2co4yy9 9yxm?zx 
yf< yyv^Mzi. iXBf&tt b bi>lz, w,2<nA 
y?9 9 yxm^RkotfyT < yyvl^zw. l co-f y 
50 ^99yx%^<r>ifsyr<y^ r 7A\^\ i §c<Ltz 
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ffi&z 1 6 \,zim?> S A W%®m±7 J )V9 . 

[it*jg 1 9 ] mm i 1 8<ov^*>- 
imm2 o ] mm. i frt>mm. i 8 wv<ma>- 

[000 1] 
[0002] 

-«irS^«{RajJi^ < )V9 Sr S AW£*?£fflivt«j£ Lit 

6 1-22051 l^fiWfcMK&h.'CV**. *03HH8 
fltJSttH7tjj?tJ:afc. 1i^OSAW*®?2 6^Il 

[0003] 

[fSH^jjfgiiUiafc-rsiiffli] LfrLtctfc ®.m 

SAWffJflfiih? 4 SAW*|i^2 6$rtt?lJt 

[0004] *W3jJi, S A wgj&mtf'j,-* < 8^0 

&SAW«$ffi±7 4/I^£SIS-fl>fctUC, 

ffiffl Lfc*flMI«llflW-6 £ 1 5- @ "f * fc<0T* 

a. 

[0005] 

fc»ltf>SAW£#Pi:, >!<7)||l^SAWft}i^c7)A 
b n&JiWMb Zffilfz s AWWm±7 ^)V9bt 

zbmmb%&titb. m&T'm&mmmfci 

-)tS AWfWB9Lh7 4 iV9 I & . 

[0006] 
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2 <0 S A W*Sr? fc^Wyr^^yxSi^t tf)M?"JJ£ 

[00 07] Sfefc»*«2fc:E«^)f6HHtt. »1<0S 
AW«i8?<oia»e«ifil«« (JTFFs 1 fclEt) fcJ: 
tf^OSAW&jg-^ >fll?M y999yxm=Fb^> 
10 MHJ^OMH^JflttiR ( F p 2 fc IBf ) £ * 
*l^7 4/l'*fcLT<Gaa#*ci»£U ^lc7)SA 
W28B^MW£fUil«R (OTFp l fclE-T) fcitf 

m 2 c7) s a w#*p b m i <m y 99 9 yxm^b com 

5(«»*^lIMft«ffl«HR (J21TF s 2 fee*) 

KOSAW^ffljh7^^>-ri»i^-C-J)&. JJEfll 
jftfcioT. ii3i#tt^»h7'f;^fc UTSii^r 

[0008]$ 3 (cCtt^lfinU . F P 2t 

20 f s i b imb mmem 1 *fc»«*a2 we 

xmsmmb**). xm^^z^mmmiz 
b%<'immwi±y ou?zm&tbz birx-z 

[0009]$ t>£m&4 ££&0%mi F s 2 * F 
P 1 ct 0 *>*£&ffifc Lftii*m 3 Wvf 

tu&»— PKIEaf) S A W^ffljfc7 -f t fc «5"C 

30 fflih7-f/^S'^^SC:>* i 'C#^. 

[ooio] *fcn*«5 izimmpm. m2cosA 

i , « 1 S A witjg^ t tUA«7RI(c«K Ufc»#>fl 
1 3&»4>lt*fl4 OV^*i*»-oCia«^ S A WWWHLh 
7 <)V9bS-hh<F>X'hh. ±EOflllSfcJ:o-C. A* 
«*^A# ^m^* { EPjD$ix^^i 7-*fclS*3 
*irv^JB2<OSAW^ds : F3!» < »*Lfc:<*&. 
[0011] 4feJftgi«6tC§Ett<^MBtt. »1 , *2 
cr> S A W*|g-?(7)«^i: ffi^jaS^ t nmzm 3C0SA 
40 Wft«^Sr«NJ|U, »3«>SAW*»Fi:ai**Fk» 
IfiMUSi b T-xW&b comiz^ v> S A w&»? fc 2 

<r>4 v99 9 yxm? b nmmm&8m mmm 

1 *^lf*Ja 5 C0\^tli)^-O{ZimC0SAW^mU± 

7<)U9b-f&i>cr>X'S>Z>. ±M&e>mmzj:~>x, ®? 

mnm±7 ownstf&zm-rzbizj; vmMo 

[ o o 1 2 ] § fetm -mi izstmcnwmt. m3cns, 
Aw&wfcmnimwL m. (ktf s 3 but) nx 

i/m <n s a wj«? fc m 2 c7H y ^ yxm^bco 
50 £*ffl^aj&q#^*B& (JSTF p 4 fc Bt ) Sr-e 
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tl*'tl7 < t LT<oa«MfiK:RS£U 05 3 COS A 

vfmTommmmm (otf p 3 tiai-) xxv 

Sf54 co s aw*J5^ b m 2<r>4 y?7 7 yxm=Fb <o# 
?>l«^ftcoiS^ftiSiS^ (1TFF s 4 tiet) 

\mim 6 £fa$co s a w^Hit 7 ^ /w? t -r a t co 

ZbifiX'Zh. 

[ 0 0 1 3 3 $ KmS«8 fciB8<0»Dltt. F P 4t 10 
F p 3 t £B&|a] C,fflfc Lfcit*85j&>fcil!flcJI7*Hvf 
*i*>-ofc:£»0 S AWSHSHLh? < * * t *$> *> W 

[00143$^ km** 9 (cea^ssvau. f s a t 

F P 3 «k 0 £>*#&ttfc L^H^5*^ff^Jl80V> 

•m*>-otcie©c7) s a w»«aih7 ^ ;i-? 1 1 & t co 

HLLIW* Ififf £ £ b mm b%l. 

[0015] tnunm 1 0 wEmnami. x*m 20 

fc{fJ*«HPk<0iafc:®l«)SAW«jg^i:®3OSAW 
ft3f?i£tt?'J«3iU mi. SR3c0SAW£»?c0jg 
ffiriifc 7-xTOrafcaS2<3SAW£SrFfc»l*>>f > 

m>yxm = i-b<7)ti.ntmmmwii. ^^saw 

AW*»?fc {R 2 <z>>f y y 7 7 vm=?- 1 nm&wm 
*«« u m 1 <r> s AWftfi^oM^swiw* < f p 

1) bWi2<nSKW*m={-b'%\<?)'{ V?9 ?yxm=t 

bvmmmnmmmm. < f s 1 > ti53cos 

A W#»P^tfJfl£Sffl»* ( F p 3 ) i f54 <0 S A W 30 

*m*bfti2<7M v?7?vx%^bnmwmvm. 
< f s 4 > t £**ve*i7 < )v* t ixcom 

jkW6£&Mt&bkt>tZ* Fs4>Fs2>F P 3> 
F P lbLlZSAW$im±7 4Mb-tlt>0>'Ct> 

s . ±mcommz x -> x , 4 co^ «±7 < /i^t 

[0016] ttitfcm 1 1 tZfEBPtimt. JR 1 cO S 
AWft«^<01i^iJ*«S«gR <Fsl)i§52cOSAW 
£SrP t » 1 nA V 77 9 yxm=F b <OM»£ftcoM 40 
?iJftHif^ ( F p 1 ) h 31 3 COS AWftjg^OE^Jft 
Wt(Fs3) fc»4*>SAW£f£Pl:82<0-ry 
* y7.fH?fc ^^Jj»^M^l^«J3»aR ( F P 
4 ) fc /P* t L-Cc0>i$«cl&5£-f & 

bbUz. FslfcFp2tFs3kFp4i:*WBIt 
fflh LfcM** 1 0 KIEtt*) S AW»«Hjh7 -f )V9 b 

■fhhnx-hh. imommzx^x. Am^mwm. 
±7 1 iV7<r)A vv-yyxmsmmbtc*) . 
m-iz$femzmf& z t ^<mma±7 < >v 
7mm-&zbtfX'Zi. 50 
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[0017] 1 2fcR«*>f&9Hi. 112(0^ 

y^^ ^ y xs^S^HlSrm i co'f y^^ ^ yxm? 
om^x o t^c^ < Ltm-m. 1 o *fcttn«JS 1 1 
KEtt^sAw»i«&jL7 4/p*fc-r*fc0>r**. ± 

IB<^*(SfcJ:-?T. F s 4 > F s 2 T***0 F p 4 i: F p 

2 fc 5:B&|5l-cOfflt-r S Z b mmb tch . 
[0018] 4fc||*JS 1 3fc»BW>»BBtt. SKI 
2<F>A v77 9VX*if-.y^4 V7VA WzX-yXBm 

itzmtm 1 2 (cieic^ s Aw^ia±7 * iv^b-th 

^X'hh . ±IBO^t J: ot. S AW*g2S£JEM 
t Sff^l«Sr/|«-r-5 i b tfX'% h . 
[0019] ifclftB* 1 4 tclBK^^H^ji^ jbe«« 
±WB 1 *»4>»4«s AWitg^ffl^jgm@y^-y 

b b biz, zcom.mm±.iz% 1 , ^20^ 
yytfyxm^moimw-yzm^ zm»^ 

7-ylztfyr < yfvA ^immitimmi Ofrh 

mxmi 2ov^m* i -o^fB«c7)SAw^fflit7 ^ 
wb-t&i><?>x'hz. isonmmzx^x, mi.m 
2<da y?7 fyxmTo-zs&i&wv-yx'&f&t 

[0020] iJtfft^ 1 5 CIE«<0»BBJi. E«»^ 
CDttlzm 1 , ^3cOSAWftSg^fc^2. f54<7)SA 

w»«? b im^mxmm uzmm 1 o 

1 40V>f it**-' 3KIE»<0S -f^^t 
ZbifiX'%h. 

[002 1 ] tizmw 1 6 tclEKw^(i. 11,1 

3 cO S A w±tffi=FZM 0 4)-ttfcE«HR<0-*ilKA* 
«HF*5j:VHJ**FSr»Hts 352, ^4ct)SAW^F 
5r« 0 ^{tfeff«fi«<0fl!05r«tc* 1 . ffi 2 co^ y 
^yxS^fflcoS^mffiSr^ft^HS^l 5fcM«S 

Aw^«ffiih7^;^i:-rst)Corj>s. iiacom^ 
ck-ot. 7-(-\'^yT^y^c r )f^coi;S5:^^<iB 

[0022] ttzMSm 1 7 CiEttOfMIJli, 1 . % 

2coa yytfyxmw)?^ b b-m^yf^ v 
yvA'tizxiXBtfiLtinijim 6tiB«<osAw« 
m.±.7 ovfb-rhbnx'hh. mmmzx^x. 
mMM£>\mt?z> Z b tfX'Z h . 

[0023] 4^tB*« 1 8(cEttmeffitt, * I, » 

2co^ y^^^yxSfj^yf ^ y^7>f J; ot 

mm-hbbuz. %2<ka yy7 7yxm?%c?)#y 

TjyyvA^ZmicoA y?7 7 yxm^-m^yr 

^ yyvA^x o t«< Ltzmimi 6fc8e«<osAw 

! IIWaflih7-{/^i:'*-*tWC*4. ±iec7)«^a:o 
T, R-H@co^yr-< y^7^-v$-fflv^T, %2<r>4 
y?7 7 yxm^-om^mzm 1 <r>4 y?7 7 yxm? 

[0024] 4fcfi*« 1 9 [zm&wm, wsm 1 
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1 8Wfttff>— 9C0SAW^mih7 -f^ 
7£»^<0&fIWc:fr£$tf£m?«l3l>^ft 
T'&ft. JJEOflMtKioT. /hSTlfAftfc^'hS^ 

[00 253 § <i>tcit^S2 0 fclEtttf>#Wi. H^a 

1 frhUl&R 1 8 tf)V S A W#Wfiih7 4 

ft. ±Eoflijst:ior, /hs-cmafc^hsv^sA 

h*fwi*ihw-* -r fc # t-# ft . 
[0026] bit, *m*7)-mmmimmzm^x 

BM;LT*L£7o.y70-C&ft. BP*>. -?4 7 1 5 J; 

^iSffc^l®^ 1 7 . 1 8 fc J: tfi*ffi7 >r ;P7 

1 9*&XT>Ti~2 0£<0&iEtl. -U. T>Ti~ 

2 0 fc J: 9£ft$ *ifcfi#liWl7 4^721. *«* 
ills 2 2fc4t^ftJMmM§2 3 ?r^TfIPH2 4 

9 {41 1 0 S AWff«lfljl:7 <tA>fb 

SroT^ft. 

[00 27] Hi !4*fM*0 S AWHM6HLL7 4^9* 
jjttBBH-C**. Hlfcfcwt, 1«I1^)SAWS 
SH 1 . 2J4JB2«)SAW&iI^ 3(43iS3c7>SAW£fi 
^ 4l4SiS4<7)SAW&jgi% 5(431 1 <?M y 7*7 7 y 

6ttS~2*M y777y7fi?i"-T'J>ft. mi<7) 

S A W&*F 1 tJ 4 V* 3 W S AW^f 3 (4 A7J *P 

ft. -ar, ^2<7)SAWft^2kmi^^y^^y 

OSAW^H^ 1 fc»3<aSAW£^3fctf*8b£i: 

r-x^ia (MTminmim zwz 
3 1 as*** t comm& tr-xtnmi arm 2 

^{4^1^SAWSH^li|0«i 1 lrA7J5i§T. **>E 

nmvm-z&Jim-tLx^. zcomm. 

zmjiffAJiztitz&siz, ^mmsmm 

<^zt iwfcmznm ititzfrx-h ft . 

[0028] ffl«<0H]HK0«SH«1Mtfc:o^T 
t^-Tft. 02 ( a) {4»*<0SAW*jSHF«ife««» 
H*tf>A?M y^-7y7^£*L7t1$tt0T'l>ft. 0 
2 ( a ) J: Ot>*»ft J: d{c s S A W*«HFti»!I*»S 
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•t&b^SWBteHLX^l. 02 (b) J4SAWJy| 

Tt 4 y77 7 yxm^b comm w&)xii<t > e- 

7y7^£*U:*#tt0T'&ft. ,:<0*£tttffl*S 
ffl^Fp*^^^««Fs<oae«l!llfc:IB4L, ^y 
77 7 ^XT^amUc J: oT Fs* Gffig Lfc 4 4 T 
Fp^ffiStcgjA^i 4: #*T*£ ft . ;^)Pi#SrSStC» 

«LTHiosmEsig»*flija-wf. mm<?>Fsb 
mmi< mmoFpz&fei. wmwpbmm 
KmmvFsmfct&zbtfX'Z 
10 ±7 owzmfcr&zbmmbzz. wt. i#b 

^fi5fltt4fcttJ»iia^l»>l*fi«iHft*F s I . M^'J 

5*M&ifc£Fpifcie-f. 

[0029] 03(4, Bl0SAWWHil:7 4A'?0 
il»Rftt^^L^#tt0T'*ft. Fsl, F P 2. Fs 
3*>4tfFp4£B&HL<-fftfci:i(c, FpKFp 
3<Fs2<Fs4fcS3ei/Ov&. -IflCioTF s 
1. F P 2, Fs3fcJ:rAPp4<3ffli^flifi«fcjI3ft 
#«##JfcS*U Fpl, F P 3, Fs2fcj:t/Fs4 

20 it7 4/U7t&ftC>tf;ba>ft. MiMIWKcfc 

mmmm ix*-?y bz&izMz. xhm-frh 
Stfimnjyv-yyxtfW&JLt (mw^t 

-f ft t SOT'S) ft. 4^c. ffijh#«"ClilEJi|tt*<MJi|ftfi 

tT^r-ry t %&tpi>i< iimwMm#& ix x 

30 *)^T»ft*<s ±IBC0J:9tFp KF P 3<Fs2< 
Fs4t Lt-t<t«i<0Hih«i«R*^t"f oJKrW 

0^#ttSril^t^t< : Srft. =5r*3. Fs2i3j:^F 
s 4ttfjaw>J: p tctt*tdft«^*i t ftfeft, 
Fpl, Fp3i0t*«HIK»»3-ii:TV^. 
C Fs4^Fs2i:0 feWKlcW&fifcfclC. ^2 

n^y??? yxST 6 co^iHi(4^ l «>f y ^7 7 y 

5 OSiHl 4 0 1 A# ^rffi b IX v ^ . 
[0030] mz, Z0>SAYffiWBt±7 < ;P7^ttit 
40 (COWCKfWft. 04{4iOSAW#l^l±7>f^7 
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